Does the decrease in heart rate prevent a detrimental decrease of the end-systolic volume during central hypovolemia in man?
Central hypovolemia occurring with epidural anesthesia was investigated by measurement of hemodynamic and endocrine variables in 10 patients. Responses fell into two categories. Four patients experienced a hypotensive bradycardic episode after seventeen +/- four minutes. In this group epidural anesthesia initially induced a tendency toward an increase in heart rate from 65 +/- 4 to 73 +/- 5 beats/min concomitantly with decreases in end-diastolic (172 +/- 22 to 138 +/- 16 mL), end-systolic (67 +/- 12 to 51 +/- 9 mL), and stroke (105 +/- 10 to 85 +/- 7 mL) volumes (radionuclide cardiography). A subsequent decrease in mean arterial pressure from 76 +/- 3 to 67 +/- 4 mmHg was associated with a decrease in venous return as reflected by the decrease in cardiac output from 6.1 +/- 0.4 to 4.7 +/- 0.7 L/min. In this situation when the venous return was critically reduced, the heart rate was 49 +/- 4 beats/min and no further reduction in end-diastolic and end-systolic volumes was observed. The observed endocrine changes were compatible with a response to central hypovolemia. In the other 6 patients the reaction to epidural anesthesia did not induce statistically significant changes in hemodynamic and endocrine variables. It is concluded (1) that the decrease in heart rate associated with central hypovolemia during epidural anesthesia seems to be elicited when the left ventricular end-systolic volume is decreased by about 25% and (2) that a further decrease in end-systolic volume during progressive central hypovolemia is avoided possibly as a direct consequence of the slowing of the heart.